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DETAILED ACTION 

1 . Claims 16-19 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on January 17, 
2006. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 5-10 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. In claim 5 and Figure 2, the applicant requires the step of performing at least 
one replacement process to replace the solution of the first composite membrane and 
that the coating solution is formed into a solid structure before the solution is replaced. 
However it is unclear from reading the specification how this replacement process takes 
place. The applicant states that "the replacement process comprises at least one 
organic solution" which does not disclose how the solution is replaced especially since it 
is already a solid structure. Therefore one having ordinary skill in the art would not be 
able to successfully perform the process of forming a composite membrane using a 
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replacement process. Claims 6-10 all depend from claim 5 therefore they also not 
enabled. 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-4 and 11-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Shiro et al. (US 5259950) in view of Ruckenstein et al. (US 5993661) and Huang et al. 

(US 2002/0053544 A1). 

Shiro et al. discloses a composite membrane that can be used for separating 
organic mixtures (abstract, column 1, lines 3-19) which comprises providing a polymer 
and a substrate (column 7, lines 25-26, and 5, lines 29-30); dissolving the polymer to 
form a first coating (column 5, lines 62-63); performing a membrane fabrication process 
to coat the first coating solution onto the substrate (column 5, lines 64-68, column 7, 
lines 25-30); providing a second coating solution comprising a chitosan and an organic 
acid (column 9, lines 17-25 and Example 1). 
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Shiro et al. does not teach providing a nano-inorganic particle in the second 
solution or performing a fixation process to neutralize the membrane as required by 
claim 1. 

Ruckenstein et al. disclose forming a microporous or macroporous membrane 
using chitosan where the pores are formed by forming a solution containing chitosan, 
organic acid, and inorganic porogen particles (column 3, lines 50-55 and 62-66). The 
membrane is immersed into an alkaline solution to dissolve the porogen and reach 
neutral conditions (Example 2) and the alkaline solution is removed by washing with 
water (column 4, lines 31-34). Ruckenstein et al. discloses that the pore size can be 
controlled by varying the size of the porogen (abstract) therefore the pore size is a result 
effective variable. It would have been obvious to one having ordinary skill in the art to 
use nano size particles in order to form a nanoporous membrane because Ruckenstein 
et al. discloses that pore size depends on the size of the porogen therefore using nano 
sized particles will result in nano size pores. 

Huang et al. discloses forming a composite membrane that consists forming a 
first layer comprising an alginic acid and a second layer comprising chitosan and the 
membrane is immersed in an alkaline solution to convent the cationic amine groups 
back into free amino form, thereby accomplishing regeneration of chitosan in free amino 
form. The second intermediate is then washed thoroughly to remove the alkaline 
solution, dried and then immersed in a crosslinking solution [0042]. 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the process of Shiro et al. to include the use of nano size 
particles and immersing the membrane in an alkaline solution as taught by Ruckenstein 
et al. One would have been motivated to do so because both disclose a process for 
forming a chitosan membrane using chitosan and an organic acid and Ruckenstein et 
al. further teaches that the membranes have an affinity to purification therefore one 
would have a reasonable expectation of success in forming the nanoporous chitosan 
membrane. Ruckenstein et al. further discloses that the chitosan membrane is 
immersed in an alkaline solution and is washed with water. Huang et al. discloses that 
immersing the chitosan membrane in an alkaline solution converts the cationic amine 
groups into free amino form therefore it would have been obvious to one having 
ordinary skill in the art that immersing the chitosan membrane of Ruckenstein et al. in 
an alkaline solution will result in neutralizing the chitosan membrane as taught by 
Huang et al. 

Shiro et al. discloses that the membrane fabrication process consists of coating 
the solution with a specific thickness on the substrate; performing a phase 
transformation process to transform the coating into a solid structure and removing the 
solution as required by claim 2. The phase transformation comprises a polymer non- 
solvent to solidify the first coating solution (column 7, lines 53-56) as required by claim 
3. Ruckenstein et al. discloses that the fixation process comprises neutralizing the 
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second composite membrane by an alkaline solution and a by-product of neutralization 
is formed; the by product is removed by a cleaning agent and the agent is removed 
(Examples 1 and 2, column 6, lines 5-15) as required by claim 4. Shiro et al. discloses 
that the polymer can be acrylonitrile (column 13, lines 37-38) as required by claim 11. 
Shiro et al. discloses performing a surface modification process to modify the functional 
group on the first composite and washing the membrane (column 8, lines 16-62) as 
required by claim 12. 

As stated above the phase transformation process comprises a polymer non 
solvent (column 7, lines 53-56) as required by claim 13. In regards to claim 14, Shiro et 
al. does not disclose that the surface modification process comprises an alkaline 
solution with a concentration greater than 0.25 N. However, Shiro et al. does teach that 
the surface modification process will affect the heat resistance, chemical resistance and 
hydrophilicity of the membrane therefore it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to use a concentration within 
the claimed range through routine experimentation. One would have been motivated to 
do so in order to form a composite with increases heat resistance, chemical resistance 
and hydrophilicity especially absent any criticality in using the concentration in the 
claimed range. Ruckenstein et al. further discloses that the alkaline solution comprises 
NaOH (Example 2) as required by claim 15. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cachet I. Sellman whose telephone number is 571-272- 
0691 . The examiner can normally be reached on Monday through Friday, 7:00 - 
4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on 571-272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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